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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide an X-ray inspecting apparatus 
capable of 

clearly judging the mounting state of a small-sized and highly 
densified 

electronic parts such as BGA or CSP to a substrate, particularly 
the lifting 

inferiority of a solder ball. 

SOLUTION: In the X-ray inspecting apparatus constituted so that 
an X-ray source 

11 emitting X-rays and an X-ray detecting part 12 detecting 
X-rays are arranged 

in opposed relationship with a sample 13 inbetween and X-rays 
emitted from the 

X-ray source 11 to be transmitted through a sample are detected 
by the X-ray 

detecting part 12, the X-ray detecting part 12 is arranged so 
that the X-ray 

incident surface 12a thereof becomes parallel to an axis S and aa 
oscillation 

means 16 oscillating the X-ray detecting means 12 centering 
around the axis S 

while always turning the X-ray incident surface 12a thereof in 
the same 

direction and a rotary means 15 rotating the X-ray source 11 
around the axis S 

in synchronous relation to the X-ray detecting part 12. 
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[00 6 0] ms^nnsMi Lxmk-thxum 1 
i:. ws^4"i:«i:Lr«ii-rsxii:^aigpi 2i:<7)a 
m^-kmi'-^9<nmm^<Si.->xwimi>. 



(6) !Rfra2000-275 1 9 1 

1 0 

laJiXiSiil 1C7)X^^S:^LTV^I.. @7{ia» 

;^ - h ^mmxh o.ii9{iaift;^hy r b^co^k® 

[006 1 ] ll7~H9t^UcJ;dtc. XH^^l 1 
a ( XMlffi 1 1 ) fc XJ|:^aig|5 1 2 1 ^-^CO^M^W 

XHAItffi 1 2 a i:TO=5rM<S{cS,|,iS1£} 1 3(m 
ffll 3a{±^i)tSftS:U#S«»t'SrS. SWcov^T 

10 TiJiBflU^aDT'S)!.. 

[ 0 0 6 2 ] ^/c, xmma^ 1 2{i. H«5!ia#s i 

Sizim^tixm. eitUL/iX^tcjEtTtWftr-^ 

[0063] HftJ&a^s 1 8{i. mmx^- htmm 
2 5 6111) . a^Ma^ffi'V mm^m 

dtc^-5TV^I.» ::c^J!QgM«(i. ±ieL)^cJ:5ti«1s( 
20 1 3 (OlSrffl 1 3 a t tt§ Br«B«t'J) I. « 

[0064] iiaiiiscoj^® ( 1 ) xnmmm 
izxtiii. wmmb^j:mmi 3^fi^^•c^ x^jii 
1 b xm^m^ 1 2 1 LTiEa^ti.. xnxit® 

1 2 a*st!!M^ 1 4izMLXmm.U\^l,Z\ii\^^X\^i>ms 
mtX^nb^j:^X^izmW.^tl. X^AItS12a 

^mzmi]mz\^-fy^^fztt. x^^ttiasi 2^tts2: 
^'mbtxmm^-^h-1}. x^jgi isriss^-iniE 

Mi: tTX^^ItbSPl 2{c|5lffl$-ti:T[5lK$-t>5:j!)^''i, 
X^2® 1 1 XJSAW4 1 3 t.HSJt $ix. 1 3 ^ 
30 ^UcX^*iX||^aigK14tITl^tti$ixS, 

10 0 65] t^j:hib. ±MLt:Xo^z. xmmi 1 b 
xmmm^ l 2 1 Sr-S^OlSM^WMf^S^j^Siir^c^ 

3aiiTmbmLn^mb^j:<0. wAmmit 

<^ro, mmamm^yxLt-^x. nmmMLb 

[0066] J: -oT, XHjSI 1C0I1Hk»T'*)'9, X|g 
l^aiasi 2cOtt'>i:«|ftT'S)I.WS5:^A. XlgAWSl 2 
40 abTn^j:mmz$)hmm 1 3 a«0BlfiiH®5:mf-r§ 
Zbt^Tt^. 

[0067]t^-?T. BGAl*>'||g$il^clt^<7)riJ 

ybas2 (0i2#BS) ^im^i4icmmL. rv 
yhmm2 i>zmh b ga 1 crmmm?:mitt^m 

ms^-^^. *--?X^AI*ffil 2 at¥^T^rM«tc 

50 
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(7 

1 1 

[00 68] iJt, mmwm^^i sizxmam^^iR 
100 6 9] t«-5T. ruyhafix2t:fc«ti.«i^a5ia 

[0070] ±iB^sfeioje« ( 1 ) izmy^wmm. 
x'\t. ms\mm.^ 1 4 LTSit:^(«](cis^$iiT 
v^i.*^. «is$-««^i4{:*tfcaii:^[fi]iii?i- (m> 

[007 nm«f. xyiAttffll 2aS-, SiS^ 1 4 
(:;StLtm^r(6]5r|Slv^Tv^l.mS{cSftL. TOi^Srl. 
iaiCiSL, XiimSP12S:, X|gAlt®12a^ 
Sl=|5l^-|6l(C|6l3&^-ttit ^ i , ms S:■t"l:^«i: LT«»$ 20 
-ttl.-:^-, x^jlgi l^filis^lillgtti: LT[lIfe§ii::5: 

ifti. yMUiit^t^y^mmmi s^zmsL. mm 
3im^Ltzxm^^mm,ui 2fc«iaj-rst, m 
Wi}!^m LxWi.n Ltzmiizmth mmmmm^i-^ 

Z b in-^ I. tfz. mSifmW.-^ 1 4 Ht |3l-ffi±{C 
S>.|.J^^{c{4, 1*^4 1 3 iy^^UHzxyAx Uzmm 

mmm^ (w^mrnm ^Mm^^tifix-^h, 
[ 0 0 7 2 ] t ±ieiissc7)jgffi { 1 ) iz^hxwm. 
^mxu. mm&u 1 2 & , xmmm 1 2 a 

I.-* (XH^^tBSBl 2*<. I17~I19 t^Uci: 3tc 

sirti.) , y^mmi ims^mmtLxm,^^ 
mmi \i}^hxmmm\3{zmL. m!> 

1 3^SjgL!tX|S^X^^aia51 2{lT«ltBf Sio 
fc=$r-7tv^l.*>\ XH^ttigpi 2S:filK$-ei.c7)r:5r 
<. W;i<f. ia7~ll9tc^nUcJ:^:5r{aBKX||1;^iil 

gi5i 2&'eitmEaL, m'^^ixfzmi.<nxmi\i!,u 

1 2 ^jMilT- 9 J: a KlijS LfztLX 

l>. 40 
[0073] 

[HJtCT] 01 0 {4, ^jfiM 1 i,zm xw^i:mm<m 
u^mm^z^sLtzmmmx'hh. ^zx-n. xmrni 

IbLX. «=«E*n OOkVTS)'). M^-^i^l M 
mX'^O, aiMft*^'4 0STJ)0, Sfr*^^>xmd[l 
1 a i f coSHSa 9 . 5 m m-CJ) SSf It^McOV 9 
n7^-;>&X$-SfflLTV^I., ^/i, X||;g?fc[}SPl 2 fc 

-i^M >- V 7 r r 5r LT ^ , 
[0074] xmmi 1 ^EpWi co^ffejtx^'f 50 



^2000-27519 1 
1 2 

mmt:m^^i^tizX'yx. mmm<7)±^^^ 
mmt^ztii^x'^h. mm. xwtmi i ^umi 3 

[0075] Xi^^ttigpi 2W4. :^EPW2 (r)-f;\^{zx 

7^ h'S-ti:i.;^7^ Kti<i (la^^i•■r) ff 
16X7^ mmm\^hzt\,zi.'yx. m%mmm. 

(cjfi^tti. t.wm\3 mm 1 3 a <r>±.m^t -y h § 

^l/^»rlii(iS:ffi#t I. ; i: A^t'^ S . 
[0076] itB^14l::|«^l 3t LT, BGAl*^ 

^ssn^c7-uyh»« (01 2#BS) $:«ia-ti.c:t 

fccfc-:>T. ««Hffi (01#BS) iim-thZtifiX 
[0077] miimi\^m<r)'74 9ayt-iix\i^ a 

mnt^A o^x'h^fzib. xmm 1 1 i)^hmi^titzx 
mt^xu^m^i 2<r)xmMimi 2 eiizxsi^tiix 

diz. XHSl l*W^5tiTVM,, X^jSI l«^<itt 

^>^ii. t , xm$. 1 1 a t ii:f4 1 3 1 cDmmtimti^ 
<7)x\ mn^mu^mn&TLxLton^. a^co«^ 
mt Lxi±mizmmii^^\ 
[ 0 0 7 8 ] t mm'§mx'ii^j:< m&'§mx-hti 

{f . m.-^miJ^ lumX'h'O. tiJIt:^*^' 1 2 OSt'J) 
0 , ^ Xmj^tX'COmiti^ 1 mmCO V-^ ^' O 7 

t-:f}x^mmti>zkt<x'^6cox\ ^tiixwrni 
1 izumtm. x^m 1 1 ^fa(t=5r< 1 1 a< , 
Mftji^'^jxysm^iT'iogHiit^iiwstcjrb^-c, i o 

[01] BGAi:7-ijyhS«i:<0:g-&iiF;fc7)WaH 
[02 ] *^H«coXi||^4:^!i^ijiB^-ri./::i^t:5^L/^ 

:K5tW¥ffl0T'S)S, 

[03 ] *»8Hcoxil^:^^IKHJf l.^ci6t:^L;t 
;^5^:WiEffi0-C^S, 

[04 ] *^BaiOXis^:rffi^lftBflt'S?ti6tc5^L;t 

m5]mmi:m,miz^^uzmw^X'hi. 
[06] *i&Bgtcfc(tsiiJSc^j^® ( 1 ) i^zmixwi^ 

[07] xumbxwscmbffym-m^^-Lfzmi^ 

[08] x^m.bxmm^ub(Tym->mkw^\.fzm. 

[09] x^sfcxigeiajatioiii!)«ffl^^L/i«^ 
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(8) ^^20 00-2 75 1 9 1 

13 14 

[010] mmm i \izmxmmLm.muim,m 
mil] ^GP^<r>~mim^mz9i^itzm^mx'h 

[013] BGAtr'Jyh^fiRtO^-^gfBlf^S^t 
[014] ^BB?i^'-/l-iO##±*5i5:f^cr)4fc^S-^L:^v: 10 18 mWm^^ 

mmx:hh. 



I 1 x^^ 
1 la y^m. 

12 •mm.^ 

I 2 a X^TJtffi 

13 IfiiR 

14 Sffl^ 

1 5 UlliS^S 
16 iSij^g 



[00 1 ] 



[002] 



(a) 



(b) 



4- 




[003] 




[004] 
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[006] 



11 xM 




[ _ 

]/////// A 



1a 





\/////7/, 



1 
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( 10) 



t#BB2 0 0 0-2 7 5 1 
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cm 23 



(11) 



#^20 0 0-275 191 
[013] 
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